Novel glyoxysomal protein kinase, GPK1, identified by proteomic analysis of glyoxysomes in etiolated cotyledons of Arabidopsis thaliana.
Glyoxysomes are present in etiolated cotyledons and contain enzymes for gluconeogenesis, which constitutes the major function of glyoxysomes. However, 281 genes seemingly related to peroxisomal functions occur in the Arabidopsis genome, implying that many unidentified proteins are present in glyoxysomes. To better understand the functions of glyoxysomes, we performed glyoxysomal proteomic analysis of etiolated Arabidopsis cotyledons. Nineteen proteins were identified as glyoxysomal proteins, including 13 novel proteins, one of which is glyoxysomal protein kinase 1 (GPK1). We cloned GPK1 cDNA by RT-PCR and characterized GPK1. The amino acid sequence deduced from GPK1 cDNA has a hydrophobic region, a putative protein kinase domain, and a possible PTS1 motif. Immunoblot analysis using fractions collected on a Percoll density gradient confirmed that GPK1 is localized in glyoxysomes. Analysis of suborganellar localization and protease sensitivity showed that GPK1 is localized on glyoxysomal membranes as a peripheral membrane protein and that the putative kinase domain is located inside the glyoxysomes. Glyoxysomal proteins are phosphorylated well in the presence of various metal ions and [g-32P]ATP, and one of them is identified as thiolase by immunoprecipitation. Immuno-inhibition of phosphorylation in glyoxysomes suggested that GPK1 phosphorylates a 40-kDa protein. These results show that protein phosphorylation systems are operating in glyoxysomes.